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Semiconductor device and method lor manufacturing same 



(57) A semiconductor device including a package substrate (1 0) having a surface def.ning a chip mount area and 
a peripheral area thereof. A semiconductor chip (1 2) is mounted on the chip mount area of the package substrate^ 
An e ectrically insulating elastic layer (14) is provided on the peripheral area of the package substrate ( 0). A wiring 
pattern SSTpB) I. provided on an outside surface of the elastic layer (14). The wiring pattern film (16) .ncludes a base 
Son film (22) and wiring patterns (I6e) formed on the base insulation film (22), each of the wiring patterns (16e) 
having one end being connected with an external connection terminal (1 8) and the other end be.ng connected with the 
semiconductor chip (1 2). The semiconductor chip (1 2) is sealed with a resin (24) by potting. 
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Description 



The present invention relates to a semiconductor 
device, a film used lor manufacturing such a semicon- 
ductor device and manufacturing methods for the device 
and the film. 

Recently, semiconductor elements are very densely 
packaged. Accordingly, there is a demand for a semicon- 
ductor device having a large number of connection pins. 
As a semiconductor device suitable for packaging sem- 
iconductor elements very densely on a surface at low 
cost, the ball grid array (BGA) structure type semicon- 
ductor device has been investigated for practical use. 
Compared with the conventional semiconductor device 
such as the quad flat package (QFP), the ball grid array 
structure is advantageous in that a large number of ex- 
ternal connecting terminals can be arranged without in- 
creasing the density of lead arrangement, so that the 
yield is high in the actual packaging process. 

However, in the conventional ball grid array structure 
type semiconductor device, the following problems may 
be encountered. Due to a difference between the thermal 
expansion coefficient of a mount substrate and that of a 
package substrate, a thermal stress is caused. Cracks 
are caused on the package substrate by this thermal 
stress and, further, the package substrate is deformed. 

Usually, a substrate made of glass-epoxy is used for 
the mount substrate of the semiconductor device. The 
thermal expansion coefficient of the glass-epoxy sub- 
strate is approximately 15 x 10- 6 /°C. For example, 
when the package substrate is made of alumina ceram- 
ics, the thermal expansion coefficient is approximately 7 
X 10" 6 /°C. When the package substrate is made of alu- 
minum nitride ceramics, the thermal expansion coeffi- 
cient is approximately 4 X 10- 6 /°C. As described above, 
compared with the thermal expansion coefficient of the 
mount substrate, the thermal expansion coeff icient of the 
package substrate is very small. Therefore, when ceram- 
ics are used (or the package substrate the thermal stress 
caused between the mount substrate and the semicon- 
ductor device cannot be neglected. 

On the other hand, when plastics are used for the 
material of the package substrate, the thermal expansion 
coefficient of the package substrate can be made ap- 
proximately the same as that of the actual packaging 
substrate. Due to the foregoing, both thermal expansion 
coefficients can be matched to each other. In this case, 
however, when the thermal expansion coefficient of the 
semiconductor chip is compared with the thermal expan- 
sion coefficient of the package substrate, the thermal ex- 
pansion coefficient of the package substrate is much 
higher than that of the semiconductor chip. Accordingly, 
the thermal stress caused between the package sub- 
strate and the semiconductor chip is increased. Such a 
thermal stress becomes one of the problems. 

Further, the following problems may be encoun- 
tered. Since plastics are flexible to some extent, the 
package substrate is warped badly by the shrinkage 



caused in the process of resin molding. Furthermore, 
when plastics are used for the semiconductor device, the 
heat dissipation property is generally low. In order to 
solve the above problems, it is possible to employ a 
5 package substrate having a metallic core. However, 
when this type package substrate is employed, the man- 
ufacturing cost is very high. 

In this connection, as a low cost surface mount type 
semiconductor device there is provided a tape carrier 
w package (TCP). This is a simple semiconductor device 
composed in such a manner that a semiconductor chip 
is connected with a TAB tape and the semiconductor chip 
is sealed by means of potting. However, this TCP is dis- 
advantageous in that the leads are easily deformed, so 
is that the product is difficult to handle. In order to solve the 
above problem, the semiconductor chip is sealed in a 
wide area by means of potting, or alternatively, resin 
molding is conducted so as to provide a shape preserv- 
ing property. However, this method is disadvantageous 
20 in that the heat dissipation property of the semiconductor 
device is deteriorated. 

It is an object of the present invention to provide a 
semiconductor device, and a preferable manufacturing 
method thereof, characterized in that: the structure of the 
25 semiconductor device is very simple; the manufacturing 
cost is reduced; it is possible to solve problems caused 
by a difference between the thermal expansion coeffi- 
cient of a mount substrate and the thermal expansion 
coefficient of a package substrate; and the heat dissipat- 
30 ing property is high. 

Another object of the present invention is to provide 
a semiconductor device, and a manufacturing method 
thereof, in which the above-mentioned problems can be 
solved. 

as According to an aspect of the present invention, 
there is provided a semiconductor device comprising: a 
package substrate having a surface defining a chip 
mount area and a peripheral area thereof; a semicon- 
ductor chip mounted on said chip mount area of the pack- 
40 age substrate; an electrically insulating elastic layer pro- 
vided on said peripheral area of the package substrate, 
said layer having an outside surface opposite to said 
package substrate; a wiring pattern film provided on said 
outside surface of the elastic layer, said wiring pattern 
45 film including a base insulation film and wiring patterns 
formed on said base insulation film, each of said wiring 
patterns having one end connected with an external con- 
nection terminal and the other end connected with said 
semiconductor chip; and a resin sealing means for seal- 
so ing said semiconductor chip. 

The external connection terminals are supported by 
the package substrate through an elastic layer. The elas- 
tic layer functions as a buffer layer to avoid the influence 
of thermal stress. Due to the foregoing, the thermal ex- 
55 pansion coefficient of the package substrate is matched 
to that of the semiconductor chip, and the problems 
caused by the mount substrate and the package sub- 
strate can be solved. 
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Therefore, the semiconductor device of the present 
invention is characterized in that: the structure is simpli- 
fied; the handling of the semiconductor device is easy; 
and the number of pins can be easily increased. When 
the elastic layer is made of material having a rubber-elas- 
ticity, it is possible to preferably avoid the thermal stress 
caused between the package substrate and the actual 
packaging substrate, and further the thermal expansion 
coefficient of the semiconductor chip and that of the 
package substrate can be matched to each other, so that 
a bad influence caused by the thermal stress can be 
avoided. 

In one embodiment, said base insulation film of the 
wiring pattern film includes at least one device hole and 
a plurality of joint holes at the periphery of said device 
hole; one end of each said wiring pattern being exposed 
in said respective joint holes and the other end of each 
said wiring pattern being extended into said device 
holes; and a face of said wiring pattern film on which said 
wiring patterns are formed is adhered to said outside sur- 
face of the elastic layer. 

In another embodiment, said base insulation film of 
the wiring pattern film includes a plurality of joint holes; 
one end of each said wiring pattern being exposed in said 
respective joint holes and the other end of each of said 
wiring patterns being connected to semiconductor chip 
connecting portion of said wiring pattern film; and a face 
of said wiring pattern film on which said wiring patterns 
are formed is adhered to said outside surface of the elas- 
tic layer. 

Said elastic layer may be composed of an elastic 
body having rubber elasticity. In this connection, said 
elastic layer may be made of a silicon rubber or a rubber, 
a principal component thereof being silicon rubber. 

Said package substrate may be formed flat, and said 
elastic layer has a thickness which is larger than a thick- 
ness of said semiconductor chip so as to form a cavity 
in which said semiconductor chip is located. Alternative- 
ly, said package substrate may have a cavity in which 
said semiconductor chip is located. 

Said package substrate may be made of one of alu- 
minum nitride ceramic, silicon -carbide ceramic, alumina 
ceramic and mullite ceramic. Alternatively, said package 
substrate may be made of one of copper, aluminum cop- 
per-aluminum alloy, iron-nickel alloy and iron-co- 
balt-nickel alloy. 

Said base insulation film of the wiring pattern film 
may be made of polyimide or glass-epoxy. 

Said external connection terminals may be solder 
balls. Alternatively, said external connection terminals 
may be lead pins which are adapted for insertion or sur- 
face mounting. 

According to another aspect of the present inven- 
tion, there is provided a method of manufacturing a sem- 
iconductor device comprising the steps of: joining an 
elastic layer to a periphery of a semiconductor mount 
portion on a package substrate; joining a wiring pattern 
film having a wiring pattern connected with a semicon- 



ductor chip, to an outside of said elastic layer; joining a 
back of said semiconductor chip to the package sub- 
strate; sealing said semiconductor chip by means of pot- 
ting; and joining external connection terminals to respec- 
5 tive one ends of said wiring pattern on the wiring pattern 
film. 

When the semiconductor device is manufactured, 
the elastic layer, wiring pattern film and semiconductor 
chip are positioned with respect to the package substrate 

10 and integrally joined to each other for assembly. Due to 
the foregoing, it is possible to manufacture the semicon- 
ductor chip very easily. 

According to still another aspect of the present in- 
vention, there is provided a wiring pattern film adapted 

is to be used for a semiconductor device, said wiring pat- 
tern film comprising: a base insulation film having at least 
one device hole and a plurality of joint holes at the pe- 
riphery of said device hole; and wiring patterns formed 
on said base insulation film, each said wiring pattern hav- 

20 ing one end exposed in said respective joint hole and the 
other end extended into said device hole. 

According to still further aspect of the present inven- 
tion, there is provided a wiring pattern film adapted to be 
used for a semiconductor device, said wiring pattern film 

25 comprising: a base insulation film having a plurality of 
joint holes and defining a chip connecting area; and wir- 
ing patterns formed on said base insulation film, each 
said wiring pattern having one end exposed in said re- 
spective joint hole and the other end connected to said 

30 chip connecting area 

Preferred embodiments of the present invention will 
now be explained with reference to the accompanying 
drawings, in which: - 

35 Fig. 1 is a schematic cross-sectional view showing 
the structure of an embodiment of the semiconduc- 
tor device; 

Fig. 2 is a schematic cross-sectional view showing 
40 the structure of another embodiment of the semicon- 
ductor device; 

Figs. 3(a) and 3(b) are cross -sectional view and a 
plan view, respectively, showing the structure of a 
45 wiring pattern film; 

Fig. 4 is a schematic cross-sectional view showing 
the structure of still another embodiment of the sem- 
iconductor device; and 

so 

Fig. 1 is a cross-sectional view showing the structure 
of an embodiment of the semiconductor device of the 
present invention. The semiconductor device of this em- 
bodiment is composed as follows. A semiconductor chip 
55 1 2 is mounted, by means of an adhesive 30, on one sur- 
face of a sheet-shaped package substrate 10 made of 
aluminum nitride ceramic. A silicon rubber sheet, which 
functions as an elastic layer 14, is attached onto the 
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package substrate 10 in a region except for the portion 
where the semiconductor chip 12 is mounted. A wiring 
pattern film 16 Ts joined onto the outside of the elastic 
layer 14, i.e., the opposite side of the elastic layer 14 
away from the package substrate 10. Further, solder 
balls, which function as external connection terminals 
18, are joined onto wiring patterns 16a provided on the 
wiring pattern film 16. The semiconductor device thus 
made can be mounted on a mount substrate 40 as is well 
known in the prior art. 

The package substrate 10 is composed of an alumi- 
num nitride ceramic substrate, which is formed by means 
of powder forming and is fired in a nitrogen atmosphere 
at 1 830° C and subjected to surface oxidization process- 
ing at 1 020° C in the atmosphere. The package substrate 
may be formed by the green sheet method. However, it 
is possible to reduce the cost when the powder forming 
method is employed. 

In this connection, the ceramic substrate used for 
the package substrate 10 is not limited to aluminum ni- 
tride ceramic, but silicon carbide ceramic, alumina ce- 
ramic and mullite ceramic can preferably be used. When 
the heat dissipation property of the semiconductor de- 
vice is important, it is effective to use aluminum nitride 
ceramic or silicon carbide ceramic. When the manufac- 
turing cost of the semiconductor device is important, it is 
effective to use alumina ceramic. Mullite ceramic is ef- 
fective because the thermal expansion coefficient of mul- 
lite ceramic is approximate to that of the semiconductor 
chip made of silicon and further the cost is relatively low. 

The package substrate 1 0 of the semiconductor de- 
vice of this embodiment is simply flat. Therefore, the 
elastic layer 1 4 has an object of forming a cavity in which 
the semiconductor chip 1 2 mounted on the package sub- 
strate 10 is accommodated. For this reason, it is neces- 
sary that the elastic layer 14 is thicker than the semicon- 
ductor chip 1 2. 

Fig. 2 shows an embodiment of the semiconductor 
device in which a cavity 20 is provided in the mount por- 
tion for the semiconductor chip 12 on the package sub- 
strate 10. Since the semiconductor chip 1 2 is accommo- 
dated in the cavity 20 in the semiconductor device of this 
embodiment, the thickness of the elastic layer 14 is ad- 
vantageously reduced. 

Since the wiring patterns 16a on the wiring pattern 
film 16 is joined onto the outside of the elastic layer 14, 
it is necessary that the elastic layer 14 is provided with 
an electrically insulating property. Material of the elastic 
layer 14 is not limited to a specific material as long as it 
has a rubber elasticity, however, silicon rubber is prefer- 
ably used. The reason is described as follows. When a 
silicon rubber sheet is used for the elastic layer 14, it is 
possible to provide both the electric insulating property 
and the rubber elasticity. The reason why the elastic lay- 
er 1 4 is given the rubber elasticity is described as follows. 
A thermal stress acts on the package substrate due to 
the difference between the thermal expansion coefficient 
of the actual packaging substrate onto which the semi- 



conductor device is actually packaged, and the thermal 
expansion coefficient of the package substrate. This 
thermal stress can be avoided by the buffer effect of the 
elastic layer 1 4. 
5 A silicon rubber sheet is rubber-elastic in a wide tem- 
perature range. Therefore, it is possible to use silicon 
rubber for the elastic layer 14 in the semiconductor de- 
vice. Silicon rubber available on the market is provided 
with the rubber elasticity in the temperature range from 
10 -50°C to 250°C. In this connection, the thermal expan- 
sion coefficient of silicon rubber is lO-VC, which is so 
high that a filler having a low thermal expansion coeffi- 
cient may be added to silicon rubber when necessary so 
as to reduce the thermal expansion coefficient. A fine 
is powder of amorphous silica is preferably used for the fill- 
er. In this embodiment, silicon rubber was used, the prin- 
cipal component of which was silicon added in such a 
manner that amorphous silica powder, the average par- 
ticle size of which was approximately 0.3 u,m, was added 
so into rubber by about 20 volume percent. 

The elastic layer 1 4 is attached onto the package 
substrate 10 in such a manner that an elastic sheet hav- 
ing a through-hole formed in a region where the semi- 
conductor chip 1 2 is mounted is adhered onto the pack- 
25 age substrate 1 0 using adhesive 30. In this embodiment, 
a silicon rubber compound, which had not hardened, was 
coated on both sides of a rectangular silicon rubber sheet 
of 0.55 mm thickness, and the silicon rubber sheet was 
adhered onto the package substrate 10, so that the elas- 
30 tic layer 1 4 was formed. 

The wiring pattern film 16 was joined onto the out- 
side of the resilient layer 1 4, so that the external connec- 
tion terminals 18 joined to the wiring patterns 16a were 
electrically connected with the semiconductor chip 1 2. In 
35 this embodiment, after the wiring pattern film 16 had 
been previously connected with the semiconductor chip 
1 2, a face of the wiring pattern film 1 6 on which the wiring 
patterns 16a were formed was joined to the elastic layer 
14. 

40 in this connection, instead of a method in which the 
wiring pattern film 16 is joined onto the elastic layer 14 
after the elastic layer 1 4 has previously been joined onto 
the package substrate 1 0, it is possible to employ a meth- 
od in which the elastic layer 14 and the semiconductor 
45 chip 12 are joined onto the package substrate 10 after 
the wiring pattern film 1 6 has been joined onto the elastic 
layer 14. The elastic layer 14 may be adhered by a coat- 
ing of a silicon rubber compound. 

The wiring pattern film 16 can be made by the same 
50 method as that of manufacturing a three- lay er-TAB-tape 
or two-layer-TAB-tape. 

Fig. 3(a) is a cross-sectional view showing a portion 
of the wiring pattern film 1 6 and Fig. 3(b) is a plan view 
thereof. The wiring pattern film 16 is composed in such 
55 a manner that the wiring patterns 16a are provided on 
one side surface of an electrically insulating base film 22. 
The wiring patterns 1 6a can be formed by etching a me- 
tallic foil attached onto one side of the base film 22. Cop- 
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per foil is most appropriate for the metallic foil to form the 
wiring patterns, 1 6a from the viewpoint of reduction of the 
manufacturing cost and also from the viewpoint of pro- 
viding the necessary characteristics, such as a possibil- 
ity of making very fine patterns. It is common to use a 
piece of electrolytic copper foil, the thickness of which is 
17 u.m to 70 um 

The base film 22 includes a device hole 16b for ac- 
commodating the semiconductor chip 1 2, and joint holes 
16c for joining the external connection terminals 18. The 
base film 22 is made of polyimide or glass epoxy. It is 
preferable to use polyimide having a good heat-resistant 
property. It is preferable to use a base film, the thickness 
of which is 50 p.m to 125 u.m and, more preferably, 75 
um to 120 um One end of each of the wiring patterns 
1 6a to which the external connection terminals are joined 
is exposed into the respective joint holes 16c. The other 
end of each of the wiring patterns 1 6a forms a connection 
lead 16e extended into the device hole 16b so that the 
connection lead 1 6e can be connected with the semicon- 
ductor chip 12. 

In the embodiment, the connection leads 16e are 
nickel-plated and gold-plated. The connection leads 1 6e 
are then subjected to single-point-bonding so as to be 
connected with a semiconductor chip 1 2 having connec- 
tion bumps. 

In this embodiment, it is preferable that, after a sem- 
iconductor chip 12 is mounted on and connected to the 
wiring patterns 1 6a of the wiring pattern film 1 6, the sem- 
iconductor chip 1 2 is subjected to a quality check, such 
as an electrical test for element, to determine whether 
the semiconductor chip 1 2 is an acceptable or unaccept- 
able one. In this case, the wiring pattern film 16 is used 
as a carrier base for test and the portions of the wiring 
patterns 16a extending from the base film 22 are con- 
nected to terminals of the test unit (not shown). 

Thus, only the acceptable semiconductor chips 
mounted on the wiring pattern films 16, among many 
chips mounted on such films, can be used for making a 
semiconductor package. 

Also, since the wiring pattern film 16, on which the 
semiconductor chip 12 is already mounted and subject- 
ed to test, is directly used for making a semiconductor 
device, it is no longer necessary to mount the semicon- 
ductor chip on a special element carrier for test and to 
remove the chip from such a carrier. 

In this embodiment, the wiring pattern film 16 and 
the elastic layer 14 made of a silicon rubber sheet are 
joined by silicon rubber compound, and the elastic layer 
14 and the package substrate 10 are also joined by a 
silicon rubber compound. However, the semiconductor 
chip 12 and the package substrate 10 are joined by the 
adhesive 30 of silver epoxy. Actually, after the silicon rub- 
ber sheet, which served as the elastic layer 1 4, had been 
joined to the package substrate 10, the silicon rubber 
sheet and the wiring pattern film 16 were positioned to 
each other, and also the semiconductor chip 12 and the 
package substrate 1 0 were positioned to each other, and 



while a light load was being given by the fixture, they 
were cured at the temperature of 150 & C so as to be in- 
tegrated into one body. 

When the semiconductor chip 12 and the package 
5 substrate 10 are joined to each other and the package 
substrate 1 0 is made of ceramic, it is preferable that they 
are joined by solder made of gold-tin (gold 80%-tin 20%), 
because the heat resistance of solder made of gold-tin 
is low and the processing temperature is approximately 
70 280°C, which is advantageous in conducting the manu- 
facturing process. However, when solder made of 
gold-tin is used, it is necessary that the ceramic substrate 
is metalized, and aluminum nitride ceramic or mullite ce- 
ramic, the thermal expansion coefficients of which are 
15 low, are preferably used. A silver epoxy adhesive or a 
silver polyimide adhesive is preferably used without me- 
talizing the ceramic substrate. 

After the semiconductor chip 1 2 has been mounted 
on the package substrate 10, the semiconductor chip 12 
20 is hermetically sealed by a potting method. Bisphenol 
epoxy resin or silicon rubber is preferably used for the 
potting material. Reference numeral 24 is a potting ma- 
terial. When a material having the rubber-elasticity is 
used for the elastic layer 1 4, it is preferable to use two-liq- 
25 uid type silicon rubber. In this embodiment, the device 
hole 16b accommodating the semiconductor chip 12 or 
the cavity 20 was subjected to potting using the potting 
material of silicon rubber, and then the potting material 
was cured at 150°C so as to be sealed. 
30 After that, the external connection terminals 1 8 are 
joined to the wiring pattern film 16, so that the semicon- 
ductor device is completed. 

In the embodiment, solder balls were used for the 
external connection terminals 18. Accordingly, a tin-lead 
35 ball was arranged in each joint hole 16c on the wiring 
pattern film 16, and the solder was melted at about 
230°C so as to join the solder ball. In this case, the base 
film 22 of the wiring pattern film 1 6 functioned as a solder 
registration, so that solder balls each having a preferable 
40 shape could be formed. 

Of course, it is possible that lead pins or stud bumps, 
for insertion use or surface mount use, may be used in- 
stead of the solder balls. 

On the wiring pattern film 16 used in the semicon- 
45 ductor device of the above embodiment, the device hole 
1 6b was formed so as to accommodate the semiconduc- 
tor chip 1 2. However, it is possible to use a wiring pattern 
film 17 having no device hole, as shown in Fig. 4. Con- 
cerning each wiring pattern 1 7a of the wiring pattern film 
50 1 7 of this embodiment, one end can be connected to the 
external connection terminal 18, and the other end is 
connected to the connecting portions, i.e., the connec- 
tion bumps, of the semiconductor chip 12. 

When the semiconductor chip 12 is mounted on the 
55 package substrate 1 0, the semiconductor chip 1 2 is con- 
nected with the wiring patterns 1 7a by the solder bumps 
12a, and after the periphery of the semiconductor chip 
12 has been subjected to potting using the potting ma- 
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terial, the wiring pattern film 17 is joined to the elastic 
layer 14 previously joined to the package substrate 10, 
so that the semiconductor chip 1 2 is joined onto the pack- 
age substrate 10. After that, the external connection ter- 
minals 18 are joined onto the wiring pattern film 17. In 
this way, the semiconductor device is completed. 

In the same manner as the embodiments shown in 
Figs. 1 and 2, it is also possible that, after a semiconduc- 
tor chip 12 is mounted on and connected to the wiring 
patters 17a and subjected to an electrical test for ele- i 
ment, the semiconductor chip can be mounted on the 
package. In this case, the sealing resin 24 may be pro- 
vided after the semiconductor chip 12 is connected to 
the wiring patters 1 7a or after the semiconductor chip 1 2 
is mounted on the package. 

On the wiring pattern film used in the respective em- 
bodiment, one conductive layer is provided as the wiring 
patterns 16a or 17a, however, it is also possible to pro- 
vide not less than 2 conductive layers as a wiring pattern 
or a ground layer. Fig. 5 shows an example in which a « 
wiring pattern film 26 having two conductive layers is 
used. This wiring pattern film 26 includes: a conductive 
layer 26a used as a ground layer; a wiring patterns 26b 
for electrically connecting the external connection termi- 
nals 18 with the semiconductor chip 12; an insulation 
base.film 26c; and a solder registration 26d. The solder 
registration 26d is made of the same material as that of 
the insulation base film 26c. 

When the conductive layer 26a used as a ground 
Jayer is provided separately from the wiring patterns 26b, 
it is possible to conduct impedance matching of the wir- 
ing pattern and also it is possible to prevent the occur- 
rence of cross-talk. Due to the foregoing, it is possible to 
improve the high frequency characteristic of the semi- 
conductor device. When the ground layer of the conduc- 
tive layer 26a is made to be a wiring pattern, the number 
of pins of the semiconductor device can be further in- 
creased. 

The semiconductor device shown in the respective 
embodiment is provided as a product of simple structure 
in which the semiconductor chip 12 is mounted on one 
side of the package substrate 10 and sealed by means 
of potting. The package substrate 10 is simply flat, or al- 
ternatively only a recess for accommodating the semi- 
conductor chip 12 is formed on the package substrate 
10, that is, the package substrate 10 is very simple. The 
semiconductor chip 1 2 and the external connection ter- 
minals 1 8 are electrically connected by the wiring pat- 
terns 16a provided on the wiring pattern film 1 6. The sub- 
strate surface on which the semiconductor chip 12 is 
mounted can be effectively used for the external connec- 
tion terminals 18. Therefore, it is possibte for the struc- 
ture of the present invention to be adapted to a case in 
which the number of pins is increased. 

According to the present invention, it is possible to 
reduce the thickness of the semiconductor device. 
Therefore, the semiconductor device can be made com- 
pact. Further, a shape preserving property can be pro- 



vided by the package substrate 10. Accordingly, the 
semiconductor device of the present invention is conven- 
ient during the packaging process in manufacturing. 

When the package substrate 10 is made of ceramics 
having a high heat dissipation property such as alumi- 
num nitride ceramics, it is possible to provide a semicon- 
ductor device, the heat dissipation property of which is 
high. In this connection, the material of the package sub- 
strate 10 is not limited to the ceramics described above, 
but other materials may be used. Examples of usable 
materials are metals excellent in heat conduction such 
as copper, aluminum, copper-aluminum alloy, iron-nickel 
alloy, and iron-cobalt-nickel alloy. 

When the elastic layer 1 4 is made of material having 
a rubber-elasticity such as silicon rubber, it is possible to 
solve the problem of thermal stress caused by a differ- 
ence between the thermal expansion coefficient of the 
package substrate 10 and the thermal expansion coeffi- 
cient of the actually packaging substrate, so that the 
semiconductor device is not affected by thermal stress. 
Due to the foregoing, it is possible to provide a semicon- 
ductor device in which the thermal expansion coefficient 
of the package substrate 10 is matched to that of the 
semiconductor chip 1 2 so that the problem caused by 
the thermal stress can be solved. 



Claims . 

1 . A semiconductor device comprising: 

a package substrate having a surface defining 
a chip mount area and a peripheral area thereof ; 

a semiconductor chip mounted on said chip 
mount area of the package substrate; 

an electrically insulating elastic layer provided 
on said peripheral area of the package substrate, 
said layer having an outside surface opposite to said 
package substrate; 

a wiring pattern film provided on said outside 
surface of the elastic layer, said wiring pattern film 
including a base insulation film and wiring patterns 
lormed on said base insulation film, each of said wir- 
ing patterns having one end connected to an exter- 
nal connection terminal and the other end connected 
to said semiconductor chip; and 

a resin sealing means for sealing said semi- 
conductor chip. 

2. A semiconductor device as set forth in claim 1, 
wherein said base insulation film of the wiring pat- 
tern film includes at least one device hole and a plu- 
rality of joint holes at the periphery of said device 
hole; 

one end of each of said wiring patterns being 
exposed in said respective joint holes and the other 
end of each of said wiring patterns being extended 
into said device holes; and 

a face of said wiring pattern film on which said 
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wiring patterns are formed is adhered to said outside 
surface of Jhe elastic layer. 

3. A semiconductor device as set forth in claim 1 or 2, 
wherein said base insulation film of the wiring pat- 
tern film includes a plurality ot joint holes; 

one end ot each of said wiring patterns being 
exposed in said respective joint holes and the other 
end of each of said wiring patterns being connected 
to semiconductor chip connecting portions of said 
wiring pattern film; and 

a face of said wiring pattern film on which said 
wiring patterns are formed is adhered to said outside 
surface of the elastic layer. 

4. A semiconductor device as set forth in any preced- 
ing claim, wherein said elastic layer is composed of 
an elastic body having rubber elasticity. 

5. A semiconductor device as set forth in claim 4, 
wherein said elastic layer is made of a silicon rubber 
or a rubber, the principal component thereof being 
silicon rubber. 

6. A semiconductor device as set forth in any preced- 
ing claim, wherein said package substrate is formed 
flat, and said elastic layer has a thickness which is 
larger than a thickness of said semiconductor chip 
so as to form a cavity in which said semiconductor 
chip is located. 

7. A semiconductor device as set forth in any preced- 
ing claim, wherein said package substrate has a 
cavity in which said semiconductor chip is located. 

8. A semiconductor device as set forth in any preced- 
ing claim, wherein said package substrate is made 
of one of aluminum nitride ceramic, silicon-carbide 
ceramic, alumina ceramic, and mullite ceramic. 

9. A semiconductor device as set forth in any preced- 
ing claim, wherein said package substrate is made 
of one of copper, aluminum, copper-aluminum alloy, 
iron-nickel alloy and iron-cobalt-nickel alloy. 

10. A semiconductor device as set forth in any preced- 
ing claim, wherein said base insulation film of the 
wiring pattern film is made of polyimide or 
glass-epoxy. 

11. A semiconductor device as set forth in any preced- 
ing claim, wherein said external connection termi- 
nals are solder balls. 



12. A semiconductor device as set lorth in any one of 
claims 1 to 10, wherein said external connection ter- 
minals are lead pins which are adapted for an inser- 
tion purpose or a surface mount purpose. 



13. A wiring pattern film adapted to be used for a semi- 
conductor device, said wiring pattern film compris- 
ing: 

a base insulation film having at least one 
5 device hole and a plurality of joint holes in a periph- 

ery of said device hole; and 

wiring patterns formed on said base insulation 
film, each of said wiring patterns having one end 
exposed in said respective joint hole and the other 
10 end extended into said device hole. 

14. A wiring pattern film adapted to be used for a semi- 
conductor device, said wiring pattern film compris- 
ing: 

75 a base insulation film having a plurality of joint 

holes and defining a chip connecting area; and 

wiring patterns formed on said base insulation 
film, each of said wiring patterns having one end 
exposed in said respective joint hole and the other 
20 end connected to said chip connecting area. 

1 5. A method of manufacturing a semiconductor device 
comprising the steps of: 

joining an elastic layer to the periphery of a 
25 semiconductor mount portion on a package sub- 
strate; 

joining a wiring pattern film having a wiring pat- 
tern connected with a semiconductor chip, to the 
outside of said elastic layer; 
30 joining a back of said semiconductor chip to 

the package substrate; 

sealing said semiconductor chip by means of 
potting; and 

joining external connection terminals to the 
35 respective ends of said wiring patterns on the wiring 
pattern film. 

1 6. A method of manufacturing a semiconductor device 
as set forth in claim 1 5, further comprising the steps 
40 of: 

forming joint holes and a device hole on said 
base film of the wiring pattern film: 

forming wiring patterns on said base film in 
such a manner that one end of each of the wiring 
45 patterns is exposed at the respective joint holes and 
the other end is extended into said device hole of 
the wiring pattern film; and 

joining a face of said wiring pattern film on 
which the wiring pattern is formed, to the outside of 
50 the elastic layer. 

17. A method of manufacturing a semiconductor device 
as set forth in claim 1 5 or 1 6, further comprising the 
steps of: 

55 forming joint holes on said base film of the wir- 

ing pattern film; 

forming wiring patterns on the base film in such 
a manner that one end of each of the wiring patterns 
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is exposed to the joint holes and the other end is 
connected to the semiconductor chip connecting 
portion of the wiring pattern film; and 

joining a face of said wiring pattern film on 
which the wiring pattern is formed, to the outside of s 
the elastic layer. 

18. A method of manufacturing a semiconductor device 
comprising the steps of: 

mounting a semiconductor chip on a wiring io 
pattern film having wiring patterns so that the semi- 
conductor chip is electrically connected to the wiring 
patterns; 

conducting a test for the wiring pattern film, on 
which the semiconductor chip is mounted, to deter- 1& 
mine whether the semiconductor chip is an accept- 
able or unacceptable one; 

joining an elastic layer to a periphery of a sem- 
iconductor mount portion on a package substrate: 

joining the wiring pattern film having the wiring 20 
patters connected with the acceptable semiconduc- 
tor chip, to an outside of said elastic layer; 

joining a back of said semiconductor chip to 
the package substrate; 

, sealing said semiconductor chip by means of 25 
potting; and 

joining external connection terminals to 
respective one ends of said wiring pattern on the wir- 
ing pattern film. 

30 
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